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SHE fo is the Memoir which 
| I you require of een the. JB th. 
2 2 | rap: in order to enable you to lay 
24 2 
ore the Lords of the Admiralty an 


” Account of that Part of my Work which relates 


to Navigation, The Difficulty attending. the 
tranſlating this ſhort Account i — En 06 her in 
ſome meaſure, retarded the 9 — of it. 
I doubt not but the Stile will need your utmoſt 
Indulgence : However, I flatter myſelf that it 
will be intelligible, for which Reaſon I am con- 
' ſtrained to reſt fatisfied with it, not having been 
able to procure a better. _ 
perſuaded, Gentlemen, t a mature 
Bara of my Principles will eaſily oc 


ſion them to o trimph 0 over that F * 
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* "av ay. incident; to. new Disch ies, 
ſented"by Mer already celebrated "by-thett 
orks; I thought myſelf obliged to cauſe this 


. ee to be printed not with a View to a 


dire& Publication of it, but in order to ſo, 
IF 18 2 ht 2 Nacken Mb 
Printing of it has G execut by wn moſt pri- 
vate | rin poflibl e and Lal Addi 
a ſingle Copy of it, except to ſuch as are appoint- 
ed judges of my Work, and who have favoured 
me by 1 Promiſe of 3 an inviolable 
SENNA ee Ted AM _ 
Permit me, Gentlemen, to aſſu you of the 
ſtrong Confidence I have, that you will examine 
it without Prejudice, and with that Attention and 
Candour which the Importance of thoſe Things 
that are the Subjects of it deſerve, and, per- 
hape, to a certain Degree, the Perſon who has 
the Hon bur of laying then peldre 70, His De- 
ſign is re himlſelf ſerviceable to Mankind. 
Ean thete be a more worthy Object purſued on 
his Part, ſeconded, Benheen, on yours; and 
| mortover agreeable to the great and  diflinguiſh- 
0 "ed Checker of your Nation? 
In Confidence of this, and with due Reſpect, 
1 habe the Honour to be, nnn 
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£ A. Gznzvors. 


to give a a idea of wy ita 
a f the ſervices that it may rendet᷑ to Na- 

a vigation, 1 to conſider two thing 

. i the courle of this memoir; Firſt, 1 ſh: 

_ deſctibe the Oars that I recommend; and, ſecondly 

the Powers or Springs that put them in een 


fat 14 WI. 


| 101 in eee een e Buhs pe 
10. The Supreme Geometrician, the Wiſe Author 
of Nature, not having given a pattern reſembling 
theſe in any living creature, I look upon it as a ſtr 
objection againſt the "goodneſs. of the preſent me- 
thod. I will enumerate their imperfections in a mote 
proper place; let it therefore ſuffice to obſerve here, 
that if a ok is moved. with as great a degree of ve- 
locity as the Rower moves his Gar, che Oar produces 
no clit „ and i ic is moved with van 


e 
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8 Gh | than t 
Its motion: the e effort ef the Gar is fore 
the motion. of the boat, and from that very: 800 nt 
one muſt always deduce. from i its energy. t the ſwiftneſs 
acquired by the boat. ' Beſides, Oars 3 
of being employed in a darge ſip. e 
The Oars, a pattern of which our wiſe Maker has 
iven us, are either the tails of fiſh, or the feet 
of ſwans and ducks. I ſpeak, p. 23 and 38, of the 
"imitations of the firſt. I confine myſelf, in this me- 
noir, to propound che Leco, as the eaſieſt and moſt 
practicable. _ 

The muſcles which nature makes uſe of to put them 
in motion have this advantage, that they work either 
ſwiftly or ſlowly, according as the creature pleaſes; 
ſo that, whatever his ſwiftneſs may be, as it is not 

ual to that which he can give; by a ſudden ſtroke 

of his foot, this ſtroke will always add a new degree 
4 ſwiftneſfſs. 1 

It is notorious, that the creature bends Its feet in 
- bringing them forwards, the membranes are; cloſed, 
and almoſt © no Tonger reſiſt the water. This ele 

echaniſm of our Creator man ſhould have imitat . 
and it is the ſame 1 make uſe of, as being abſolutely 
= from the ten imperfections T have before ſpoken 
0 Fo 

This is the confirudlicl of i it, which; join together 
he two qualities of the pattern; viz. the ifken. ä 
zand . the Non · reſiſtance in the return, I perform the 
fitſt by the means ol a ſpring; the ſecond by either 
of the following conſtructions... . . 

;{ConsTrRUCTION I. Fig. I. —ABistheendoftheOar, 
nathan tis FE and CD. The ſhelyes, EG, 
CB, and GF, BD, can cloſe . turning upon 

hinges into GB, but open 696 are in the figure, 
they are ſtedfaſt, and ſu y the ck. One 
may eaſily underſtand nt * 18.5 like A Iuck's 
ot, will cloſe as it comes forward, and w. open 
as 


4 . 
5 ler a FRO provided the! two ertremities | 
in FD and 20 e not wem n decline a 
iets: ct; with r 0 9970 

. ee — 11. F 8 UI. thang, — withs! 
in the ſpace-ABEF is che ſtern of the boat, and the 
partEFC CD is ſunk into the water. CO is acroſs-line, 
which ſtrengthens, in the lower extremity, the june-! 
ture of AC and BD. EF, EF, are ſhelves, or boards, 
which, in the ſituation of the ligure, are cloſe, but: 
which open as they move towards the water, being 
ſuſpended in EF, and made heavy enough, by the 
iron work, to come naturally to the fituation of the 
figure. Both theſe Conſtructions have each of them 
their private uſes, which, for ſhortneſs lake, f ih 
not examine in this . 
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Second Convrozon of Parrzxv. n 


It has been ſuſpected (ſee Borell, Deſaguliers, and 
eſpecially J. Bernouilli ), that wiſe Nature does not 
ule double of treble vital ſpirits to produce a double 4 
or treble effort. Were this ſuſpicion groundleſs, wo : 
muſt confeſs that att muſt have, in this reſpect, a 
pre- eminence over nature herſelf. If a duck wants a 
quadruple effort to work with its foot a motion 
four times ſwifter, he has not the ſame advantage that 
we have in e by means of a e * 
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ST WAY 971. "I — M 95222 
3 difficultas in motionibus animalibus peragendis 
unice, ut credo, provenit a diſpendio ſpirituum animalium. Ve- 
rum ſpiritus in longe minori ratione abſumuntur, quam ſunt 
pondera elevanda. Ita ut ſi, ex. gratia, elevandum ſit pon- 
dus duplum, non ideo etiam ſequirantur duplo plures ſpiritus 
animales. Quantitates ſpirituum animalium, uno momen- 
to abſumptorum haberi poſſunt ex ipſa æquatione, ad Hyperbo- 1 
lam. Vide difſertationem Phyſics mechanicam Joh. Bernouilli, 3 
præſ am operi Alph. Borelli de 'moru Animalium, A 18 & 
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| the better to underſtand this effdaclab park ef y 
Vork, it is neceſfary to obſerve the following truths + 

1ſt. The power of a Spring, in the time it is unbent, 
| 2dly. A Spring unbent exerts. at once, and with 
the greateſt twiftnefs, all its powers: a bow bent 
js Ir pn after Oy TE I 
once all its powers into an arrow, which is ſhov with 


The conſequence is, that the Spring is wonder 
Fully efficacious to ſet Oars in motion, fince what- 
ever the ſwiftneſs of the boat may be, and how ſmall 
ſoever the power is which. is given to the Spring 
when it is unbent, this power will really be imparted 
to, and increaſe the ſwiftneſs of, the boat, if the 
Spring exerts its power againſt the water. The caſe 
will be the ſame with regard to a Cannon- ball, which 
deing ſhot with a prodigious velocity againſt the 
ground, would, nevertheleſs, receive real addition to 
this velocity by the action of gravity, though prodi- 
| weaker than the power that drives it away; 
rom thence conclude, as I ſaid before, that Art 
would have, on this ſuppoſition, an advantage over 
Nature, ſince a duck could add nothing to his ac- 
quired ſwiftneſs, but by a ſuperior quickneſs; where- 
as a Spring will add to the-greateſt velocity a new 
one, though much inferior to it. The ſkill of the 
Supreme Artificer affords me alſo room to ſufpect, 
that there may be the effect, as it were, of a Spring, 
in the jerk of a duck's foot, unleſs one chuſe to ſay, 
which is likely enough, that he was not deſigned to 
borrow a great degree of ſwiftneſs from his Pr but 
EL) 8 8 pau PPE WES + | 
The Oars; deſcribed in the two foregoing figures 
will oppoſe a large ſuperficies to the water, ſo all the 
powers of them will be uſed in forwarding the __ 
1773 which 


i rae” — 


T3) 


which is not;ths eaſt; in eomman. Ours. / It i welt 
known, what is the reſiſtance of water to a great 

ſwiftneſt; it is even ſuperior to chat of wood. (See 
Deſaguliers Cours enn. 2 i. N. 49. 4a. 
VEdie. Kb. 

This being kind; that an Gur n 
be moved by the unbendipg of a Spring, this would 
be a proper to mention all the examinations 1 
made, to find it out by the eaſieſt and fitteſt con- 
frruRions 3 but, to be ber, I confine mylelf to the 
mention of the following ones. 

Ibeg it may be well obſerved here, that, though 
man, or any agent whatever, cannot be 
_ he 8 the water, bythe rene of 

, exert is ftrength, whatever degree 
Friel Bur be in; whereas he loſes à con- 
— Hrs of it by the common way, which will 
nly by the exceſs of the wriſtocls 
. „ over that of the Boat itſelf. 

III. Let CD EF be a Boat; the firſt Oar 
4 — (Fig. I.) may be fer to the ſtern, at 
the extremity of the Springs EK, or ta the ſidea, ac. 
cording as experience ſhews it moſt convenient. The 
Spring will be bent in AB towards the 

prow, and they will be afterwards left to themſelves. 
| Fig, IV pe San another way, out of many, 
that may be related; AB raiſed about B, brings forth, 
an Oar bending the Spring DC againſt the immov- 
able ſupport D; the Spring, * to itſelf, will eren 
its effort againſt the water. 

If it was c in che wa r require 
too great a in che water, re 
be — 1 | 

Fig. V. - DB and EC repreſent the nachaniles 
of Fig. II. Theſe are elaſtic poles or arches with 
their ſnelves and cords BD and þ E. They will be 
bent by brin ringing the croſs-· line à b, by virtue of F. 
6 has theſe two advantages z/ 155 o 


bring | 


. 
br Forth the extremities DE, » =, g the grate: 
ng fo les for the-unbending ; 2d | means of 
a hook in A and b, the Springs — de taken off; 
which turning. round A and 5, will float over the 
water, when it is not deep, or a landing intended. 
In the fore part is ſeen a bow, the extremities of 
which, bearing Oars, may, by virtue of F, help the 
working in the ſtern, or be uſed inſtead of i it, if the 
water is not deep enough for that work. Dar 03 bom 
One may eaſily contrive other ſhapes' of Springs} 
c. There are many mentioned in my Book. My 
deſign i is only to give a-ſketch of my Work. It is 
however, material to ſay, that as the powers F may be 
brought to act more on one ſide of the Boat than 
on the other, they may ſerve alſo to refſt the ſtream, 
and the wind, and eaſe the rudder, without loſing 
any of its activity. Let it be alſo remembered, that 
theſe Springs ought to be made in ſuch manner as 
they may be more or leſs ſtrong and- ſtiff; ſo that 
they may, upon occaſion, be ſuſceptible of more or 
leſs powers requiſite to be lodged in them. 1 ſhew - 
ſome models of them in my Book. Now I muſt de- 
ſcribe'the powers or agents which I make uſe of for 


the bending of chad . or che motion of 2 
Wn | 


PART Fi 


| Would have it known; firſt of alles that my 

great Principle is, that Springs may be conſidered 
as a Magazine or Repoſitory of Powers, ſince they 
will contain all the powers, either great or ſmall, 
that are lodged in them, and will let them all out in 
the unbending. The conſequence is, that all mecha- 
nical machines that cannot be fit to move a Boat for 
want of ſwiftneſs, may be ſerviceable, when theſe 
powers ſhall be uſed in the bending of à Spring, 
dat is to contain, in a manner, the whole of them, 


and 


Wii 


and let them out all at once. Now there are innu- 
merable phyſical and mechanical ways to bend ſuch 
Springs. What powers, for inſtance, are loſt in a ſhip! 
It muſt be granted, that if all the people that are on 
board e to join together the powers they are ca- 


pable: of, even without ſtraining themſelves, the 
Whole of them might be more than ſufficient, dur- 
ing 4 calm, to pull a ſhip to ſhore with a 
This ſerviee a ſpring offers; which was never before 
thought of. The ſlow: which, on aceount of 
their ewa, are of no uſe when the ſhip moves, 

may be exerted: wich velocity by means of a Spring, 

and produce their effect. After this obſervation, 
which will give great light on this ſubject, I am go- 
ing to mention the chief Agents, which, I think, muſt 
be made uſe of to bend Springs. The few things 
I ſhall ſay about them will be ſufficient, in my opi- 
nion, to convince any man ſkilled in theſe matters, that 
the ſervices I flattered myſelf of being capable of do- 
ing to mankind on ſeveral accounts, and eſpecially in 
Navigation, are not incredible. I have expoſtd the 
principal ones in the memoir I had the honour to lay 
before the Lords of the Admiralty, the 25th of Juh, 
1760. Theſe Agents are chiefly the five follow- 


ing: I 
ift. Men, better employed chan in the men 

way. of 

24d. Cattle; ſuch as Horſes, Cows, Oven. G. door 

zd. Winds. T6: 

a Ack. Gun- powder. en wrath , 1 

| or The Force of Vapours. ff; ee 


0 Whatever deſire I dre to be N lam ſenſible 
this Memoir would be uſeleſs, if I were to confine m 
ſelf to theſe hints only; I muſt, een ſay view 
words on Then of n articles,” 5 We N 
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— a& lee e 3 *: 
forruf — ' Hitherto they have not been 
employed in the firſt reſpe& in Navigation; how- 
ever, the thing is 
mention one in the ſecond article, ſpeaking 
3 creatures on board of a Ship, The 
burn will be by means of a Machine, deſcribed 
96 of my book, which would make every 
ger be ſerviceable with eaſe in the working of a 
Ship. ” Maimed and ſick people, women and chil- 
-dren, not to mention ſoldiers on board men of war, 
every individual would be uſeful, and contribute to 
the motion of a Ship, to promote it in a calm, and 
afterwards increaſe it. 
But the greateſt power of men conſiſts in their 
muſcles; and this is a treaſure which has not been as 
yet well known. It is, however, hence that I find the 
greateſt faults in the uſe of a common Oar; there n 
many muſcles in action at once, both ſtrong and 
weak, theſe laſt render uſeleſs the advantage of the 
firſt, the effort coming far ſhort of what it could 
otherwiſe have been; and there I as great a profu- 
fon of vital ſpirits, even a great@” than if they be- 
ſtowed the labour upon only the ſtrong muſcles ; in 
which caſe the effort would be double, trigie, or even 


of the 


more. 


They who have read attentively the encellets book 
of Borelli upon the motion of 1 creatures, and 
what Dr. Deſaguliers ſays in his Courſe of Experimen - 
tal Philoſophy (tom. i. p. 281, 282, of the Enpliſb 
edition), and his whole Annotation on his fourth Lec- 
ture, will be convinced, that in men the Exien/ores 
Crurum are at leaſt fix times ſtronger than the muſ- 
cles in the Loins. They will ſee, that whereas he hurts 
Himſclf in his attempt of 2 up 300 lb. weight 


z with 


two different ways. III 


W 


| Ts) | 

| vih ths ad hr pl that we ons 

pany caſily raiſed with. the firſt. — 
although theſe — ores oy be to work, accor 
the uſual method of rowing, what avails the nels 
ol their power; when hy weakneſs of the other ph 
cles einnot cotne up t it Juſk like the ftrength of 
a very ſtrong man om in ne nd of 
a very heavy burchen, whillt a very weak man is 
pointed to carry the other end. ' Beſides, what 
profuſion of - vital ' ſpirits to animate All theſe 
cles? Lightly paſs over theſe matters, having wen. 
ed af thor bore fully in another place. 

To conclude: I employ men to the beſt advanis 
tage, by the Erenſeres Crurum, to the uſe of which 
they may. join the help of their hands, if ir was wants" 
rn 1 don't} queſtion but practice in this kind 

effort would make very eaſy to them a new kind 
of work, much ſtronger than — common Oars. 
I would then employ men in the two following ways 
which may be adapted to the conveniencies, vatied 
according to the occaſion;; in a word, may he fitted” 
to the circumſtances of a Boat or a Shipg-which m 
be indifferent. provided Men be always ſet to 
in the plaineſt manner poſſible by the Eatenſorbs OS 
rum, and not by the muſcles of the loins alone, or 
Joined to the Ex. enfores. In the firſt method a man 
would be taken up intire ; in the 2d he will keep his 
A be not -neceflaty, 
he may eWploy: bis hands. Ho many ſailors, pa- 
ſengers, and others, on board a galley, may uſe their 
induſtry by chis means? How many maimed and in- 
firm people, women, even children, might 
lves uſeſulꝰ The. leaſt effort will not be loſt, 
all will be an addition of forces, being placed in the 
Spring, that will apply them to a e gd — 
e eee | 
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"tis vie: —Let 84 this ind; oß effort, Which S the: 
t Delagulines's, 1015 hel made by: one ptiſeve· 
agents, anqlet the CDrd Rhe ſuppoſed tocbe the 
power beading the Springs; in Fig. III. IVV On 
due attention you may qpſerve, chat the Oars being: 
ſgppoſed wide and well made, the effort on 3 18; 
almoſt as great, as if a man from ſhore was pulſin og, 
to the Ship with a rope · Let anyone compare wi 

this effect the ſtroke of a cammon Qary,whichisſtarce: 
ire dn Ticks Nes K e afis manxMho 
ſcarce comes to the ny if the Rower ſtapds, 

of 2746. and if he is ſitting; and; prbjectiñg his.feets/1s 
always pretty ngaxly determined by theftredgih.of or 
muſcles of the Lins + u dem ae nos 
Such being the ꝓower of bne or more n 
„ {exvice of the Spring, which works almoſt)incthe 
ge degree, upon and againſt a running as: a ſtill 
ater, it is eaſ to perceivę tliat one may go up a 
river this way: t eſpeciall by the ways mentioned: 
in che Ath and gth Articles, ia iche following Part, 
ws I oak of-Guegordr aud knee. alg ons of 
mol 8: th 19.3 n DNE nt 
i 1617908 ern 0 5 H.. 2d oi bat niof 
a 1 be $63. 4: z Dizai 30 ul: od Diuov 
e upon the foregoing Rigures 
Nl. and V. ve euſihy concei de thats men 5 women 
may ſit in order on a form, che back ud fear of 
which are advan 1 
a ſree uſe of their feet againft the lines AB Fig. Ul 
2 bu Fig. V. Neither nn: be eee, 

ig. to procute, is motion, the rai 

the line A. 118 ** 14113 145 UE 44's n RA 
They who have any ſkillin:Mechaniſm rey find 
out a thouſand ways, according to their taſte, or the 
N of. a Boat, to vary * conſtructions, 


obviate 


lan 2 
3 41 f 
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Ter nat are een, ad pete ee 


ina poſtue 
3 their motions, 1 — — onA — : 
td buſy thennſelyts about atiy thing\eſe; if they LON wor. 
proper. I pnopate diversxontrudions on that: 
in my book; but this is not the place for ſuch a A. 
1 2 paſs-on. 7 . N dodo 1 


imo "As ENT, . ing Cre, 9 
{ 1 Suppoſe [eee be projers bv 
on board, ofa Ship during 22 
Horſes, Oxen, and perhaps Cows, one 
derſtands that it will be no difficult matter to — 
uſe pf chem to forward a Sbip. It is maniſeſt that | 
cannot be but by their weight, ro-which fervige men 
may contribute, as I ſaid an the beginning of the 
preceding Artiele. Here ane two differat ways 4 
: that ſervice inom:Animals. Fig. VII. You 
only want to bring che dine F. or to raiſe ap A Fig. 
„ th aud this may be eaſily done; the fir ſt by ꝑut- 
ting 10 the Axis of the Wheel ABC a Handle, Fig. 
VIII. which. riſing, draus u GE by means of tlie 
little Hol ED; and wubich, coming down, dif- 
charges if upon F. 4 lat abe Spring unbend freely. 
The — Placing GE perpendicularly, and ſup- 
Shin the action of Gravity by a light Spting; : that 
— — — If che Wihed is wite 
pe pet ay add Men 40 an Qx:or Hoſe in this 
motion; — 1 the Outſde is ſet uh croſi·cicks 
like the ſteps of a ladder, aui ar chree Men may act 
With all che atl vantage af the tiggatt leuct; going g up 
the Wheel as a ladder, uſig all — Or 
pulling che ruunda downwards, n back being able 
da Rnivehantierupt 10. 21 310 
Ido net enter N eſtirnation 


E Knob 6 
verſed 


— IS cans 
_ . — 


n 9 


| | . fr 12 LY 3 = , "0 
ith in cheſs matters; and b ehoight to make 
thoſe, who are not ſa well with them, ob- 
ſerve, that theſo arp zeal forces 1am, after what I'have 
—— that, whatever 
S 
ployed in forwarding p by means © 
e in What e ever the pr 


14 
— Ankwals/in the pro- 


s of a Ship the follow? . Ae 4 before I de- 
e which 1 contriv- 


| Ede . phos gy 
ed ſeveral years ago, to procure a motion in ene and 
the ſame direction, whether the efficient power acted 
. -according to that direction, or in a quite contrary 
| "one, I was trying: then to uſe the riſe and fall of 
in the bowl of a barometer, W bending's 
_—_ | Spring to ſer clock going. 
| If the Bafis ABCD, ſupporting the Frame AHFB, 
4s ſuppoſed to float on mercury, which underg 
;viciflitudes of riſing and falling, it matt 
but by contrary direction of the dentem Spring in H ; 
and in F, whether it riſes or falls, it will earry'on the 
| ſame fide F the Wheel, or rather Barrel E, contain - 
ning @ Spring. The ſighe of the figure is ſufficient to 
'F | - hew, that in the fall of the mercury, the dents F 
| work, and the others yield, and that on the contra- 
ry theſe laſt work, when the mercury riſes, whilſt the 
firſt bend. This mechaniſm, fitted to the 1 intention 
I had thenof making a clock that ſhould not 
winding up, may be ſerviceable i in _— palin 
3 Fig. X. 
ee viz. the deck of « Ship, 
*which,: being un „ may —— the iron 
bar EM. — part B falls down to D, or A to 
C. CD is another immoveable deck, about one 
fat and a half or two foot diſtant from the other. 


den be along. both idps of the deck AB two 
S | ridges, 


jon, When the globes reach it. win 
. Ain ſappoſe the globes Nag = A; Wnt 
men, beſides an Ox, placed on on the fide” B, ir will have 
"a load of 'about 1400 ; and HE, 4 nat 
lobes rolling on the ſame fide B, will bring an 
5 Mhional ork of 400 pounds, a 0 
on account of the Springs chat are Lo booths Ri 
motion of them. r 
It is then evident that there is a power ei 
to 1800 pounds at leaſt, which may be carried 
farther, for one may uſe much heavier globes ; it is 
eno ugh if they are not quite fo heavy 48 the power 
har: is to bring them up. Beſides,” one or two Men 
may be employed in A or B by the effort of the Fig. 


VI, fo much greater than their own weight: fo that, 
upon occaſion, it may be eaſy to carry the effort ty 
* 2000 pounds, a weight more than ſufficient"td'give 

a good ee, it, if it pull 

her wich a rope. n ee 
But as I have p proved, tht the conftrotion erg 

Oars and a Spring have near the ſame effect; 

- manifeſt that it is poſſible to give, that way, a con- 
ſiderable addition an and to 
zn her in a cam. n 

Let, indeed, EF be an inflexible iron bar; whith 

« deſcribed. fixed in the middle of Axis'EM, 
an arch of a circle verſus B-; let it g in che 

hole F of the piece FG/(which is the frame of Fig. 

IT), which being faſtened along two iron rules, may 

-flide: freely, and be carried fas and Suti By 

; the made of the bur Err D BAA 

In the balaneing of the deck, the Wheel B; which 
is the ſame as I will receive a chnſtant 
1 and go round, being contrived 
for" that, purpoſe, o- that it will pull, 210 


— 
See ee bee. 
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ani »bit 81 4 2 liltoz 2 0 
2 5 es a jk articular mechaniſms, 


— 12 any 1 "workman. w 4 he LEAs 


them as be , pleaſes; . It is enough to 3 bm th 


Toners and: a a Spring, d he Will 
ame nen 20 o the Ns ent, which 1. 8 in 
e e awe 


= = Uo 5 ak UY 50 255 
Qars 40 . One = f 
Lanbend Her- 


pt be 
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500 —— There is ne > ind at al. As t 
impoſlibl e, in the firſt caſe, to wegken and almaſt 
deſtoy its action on a Ship, n the Ship very 
-nearly ig the condition of a-calm Is it impoſſible, 
hen there is 400-much;wind, to get frem it a ſup- 
ly of Jos to uſe them pon occaſiun with - 
nomy ? Is it impoſſible to take a greater advan- 
age of chem than is nſual, and make ghem gengluce 
tothe dafety of à Ships ao exorriſe arts on board a 
ip, t0-caſe-the pump; ant, may he, fo Nliſtill matu 
ally ly ebe weten that might afford a certain quan- 
tiey of lreſn Water, bich ydl bejagreat and uſe- 

ul reſource upon ogcation?. Wam going its iprpqſe 

my notions and conjectures thereupon; very ,xcady, 

thoweye, _— —_ when Lum made 1 
_ 16fimyraiſteke, + 
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= 7” iT Le y . 48 os * 
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un impondlen go. dint ertrat 
moſt deſleoy che action f u qaſde contrary” 10 
Ship Bauche %s Tana 215 g. 8 108 | 
I have ner ed a Cart, that eee | 
the Wind, with fo much more veloeity 
blows harder; iand by che mecharü fm = 0 wig | 
js whiek 


when I oH t, P command — 
ation of them ia ſuch a-mar 

wich more or 5 ne Fore the 
part of the c 


way ple 

— # 15 N 

the deſcriptien ef it p. 31, #14 63, my BSOE. 

This mechan) — a eee induce one to 

think that it — be p —.— to" n 
inſt the windy by the-only effort of the Wim ik 


I jadge this impoſſible 68 water, bur'Fbilleye 
poflbie ee diminiſh confiderably the ation of 


the Wind, and then overcome , der by dy ſupeder 
bree. gun 907 01 21 gad 21 
Vet the prov 


* of a Ship de Waves 
wings Hke dhe ſw 
large as the le he Frogs. 
eober the Ship, che Rirels of the Wind will imirely 
ke en theſe Witgs': bot if they/are — 4 
bend Springs, that Räte the Sea, on the coftta⸗- 
ry Tide with broad Oars, then the impreſfion fy 
will be made mtr eat had Wie pe's 4 3. and 

N 7 18 


form, for inſtanee, an angle of 45 - 
equal ones, one of which 


5 diwided, williverw 

will drive che backwards whilft the other applt= | 
ell de the Oars, would intirely deſtroy itſelf, che 
reſiſtanee of the water on tie lerrn of che Das, ne 


An rions did net abate it in ore Fi s To that, 


te wing 
of's ad a 2 5 


p oppoſite to t Wind, 
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2 . W by * 
half the impreſſion of a direct contrary Wind. 
But the powers which I have mentioned * 2 
two foregoing articles, fully enabling one to over- 
come this remainder of action of a contrary Wind. 
1 think one may directly againſt the Wind, 
If the ſea and the good condition of the Ship allow 
it, for, ſhe will undergo. conſiderable efforts by theſe 
contrary powers. This will bring along with ita 
fuller conviction, when I. have 1 of the two 
laft.; agents which I believe may be uſed in Naviga» 
tion. _ ee. defcribe. her he mo mechaniſm of this 
0 cation. They are in my | 
ot Quzzz 1 —ls it — — J when che Wind 
. or even, too ook. to get from it a ſupply 


ky — which may be uf with ccenamy upoe 
occali 


ion ? 
I anſwer, That i it appears to me that, by ſubſtitut« 
ing in the room of common ſails thoſe, I have con- 
trived, pretty near like the ſweeps. of à wind-mill, a 
Ship Pere admit the ſame > of Winds, and 
bend at the ſame time ſtrong Springs, that might ba 
either employed or reſerved as a reſource during 4 
calm. Theſe Springs might be bent in the harbour, 
whilſt the ſhip lies at anchor, or ſhe ſails with a fair 
1 = do not deſcribe. here my mechaniſm i in this 
+ It is to be found in my Book. 114} 
uA II.—Is it impoſlible/;to take a/greater 
5 of the Winds than is commonly done, 
them ſabſervient to the ſafety of che Ship, 
to. exerciſe arts on board, a Ship, to eaſe pumps, and, 
perhaps, to procure à little freſn water; 
I think I may with certainty anſwer in the afürma- 
tive to theſe queſtions,” except to the laſt, about 
which I have only probable conjectures. There are 
on land wind-mills, wind-ſaws, why not on the ſea? 
A fail uſed to ſuch a purpoſe would conduce no. leſs 
Wu motion of the Ns N goods, or com- 
1 g modities 


ee oi 


modities are imported into Europe, that might be 

wrought or prepared on board a Ship in the voyage. 
The work of the pumps particularly is a ſervice. o 
be received from the Wind. As for the falüprity of 

the Ship it is obvious, that the before - mentioned fail / 
might continually freſhen the air by ſetting to work 
a large bellows, that would blow into all the lower 
parts of the Ship a freſh air from without. All theſe 
uſes can only be mentioned in this Memoir; Which 
grows too long, inſtead of giving only 2 notion of 


(c / acer EM 
As for freſh water to bn war]e on the ſea, the 

following is my opinion. Evaporation” being pro- 
ortioned to the ſurface, which fluids expoſe to the 

impreſſion of the air, winds, and Heat, and knowing 

by experience, that water well broken, and reduced 

to very ſmall particles, by a contrary obſtacle, a very ; 

ſtrong and rapid ſpout, evaporates very much. Know- 

ing beſides, that ſaline particles, being the heavieſt; 

hardly evaporate z I conttive on theſe principles a 

machine moved by a winged ſail, that conveys ſes- 

water through a ſyringe with violence, and breaks it 

againſt a wheel, which makes it ſtill leſs; and this 

operation being made in a canal, which admirs a high 

wind, and all the heat of the Ship and kitchen 1 

think that freſh water may be ſeparated and Eonvey= 

ed, by the very eonſtruction of the canal, into à re- 

ſeryoir. 1 leave to experience to verify or "contra- . 

dict my conjecture. But enough on this artiele. I 

come now to the two.laſt and moſt powerful agents, 

Which I believe may be employed for the fervice of 

Navigation; viz, Gun: powder and Vapouts, © © 
r duh EEORITF Oh Os A 
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of wil ect 4 fc 2215 3 My 2. 5135 | | 4 N WH BS, 3 * 4 5 
Tris G89 700 hc Gun-powder has a . 
power in its exploſion; however, I never heard chat 


7 ,S 16 
* n 


any body ever thought * uſe of it in me- 


r 


which they might 


| = ares any Power whatſoever beſto 


— — ———_ — 
* 


#7 
. #32 I-47 * N 4 
e Why not ? 3 ach * 
prevented men x ſo long time, the light of im- 

torrents, fem 8 ane the real ſervices 
procure from ys powers of rün- 
ning. waters. They Joined to ub · po rok Til more 
than tO. Tents A notion of Violence * deſtruction 
incompatib le. with n and. regular motions, 
a K dut to de eſtruction of 


"Tl imagined, about twenty years 480, it ws poſſible 
CE nn cy be uit! "Ba, ee 
a .machine that may 0 rly 
fi aking, 1 it was only ſince the diſcovery ay fond 
rinciple that I underſtood all the om and the va- | 
lie of = ſervices. men 790 ü dm this matter, 4 
ſeems. to. be invincible 3 e 4 
— m conſider Sprin e ay of Force, an 
m teſtore with violence, ot e I As 8 


concei by means of this Ide, tha le, mat 

. — 3 9 FR of Gun⸗ der, 

— Id no leſs upon this. account be governed by the 
and direction of a, natural phitoſophes; for 

F 

at by other means. f 
do hut to — the way to apply this 9 
z of; Springs that could contain it. After 


| itched üpon the following ma- 
Ir e I ere a great many 9 for 


embelliſbing of N and the country, 
Tye e Ax is eſſ Werle from 
9 the app e 92 $ prodigious powet, and of the 
apours of. boiling water, omiſe to Navi 
tion the advantages propoſeil in hey To 


SOL = of the. 450 a 
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Ine e It would 
certainly: be a preſumption” in me to atteſt that no 
| 22 body before me had ever had che notion of | 
Agents the ſame- way as I do Hur pro- 
A af it, and that 1 
took the ide of my work from nobody, This is 
— any impartial Judge may eaſily ackrowlegs, by 
the per aody of ny foie, ip which one ſees, at 
different intervals of time, more or leſy-ceanfiderable, 
las the gircumſtances of a man, taken up with other 
objects, requires it), one ſees, I ſay, the el ſketches 
_of the inventian; errors, improvements, the progress 
and the end of a primitive Work. It is what has in- 
duced me to take, in relation to this Book, the via: 
cautions, to which the Lords of the Admdiralcy;” 
2 other reſpectable „have been pleaſed 
ndeſcend, in order to warrant- ww the merit 
ab o before I ſhould publiſu my work, 
inciples ſhould become known, and in the 
eb br nov — — I de- 
Ys al allen ble perſons to believe, I had ſome reaſon 
to act in this manner, drawn from conſideratins mote 
honeſt and ſuitable to the character I have the honotir 
eat, raniy. 1 Ceed der ug S 
vanity. atter tdi 
.veries ſo uſeful to mankind in general migbt be ſo 10 
my family, and I ought, upon that account; to fe- 
cure to my Work Wach of an original; mn - 
whas intirely belongs to me. HEE Fig 
It i8/true,- an honourable Gentleman; one of the 
Members of the Navy Office, told me whit 1: 
ed before them on the ach of Angi, 160, chat 
about thirty years age, 4 Scetchman propoſed to male 
| 2 with Gun poder; but having ET 
che experiments made for that purpoſe; thiat 
ä bartels pf Gua-powder had ſearce for warded the 8 
* of ten Miles, this Invention 
8 
a thing 


at : 
j 
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Bp hgpry, ewe of one or more Cannons onthe 
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2 thing quits new to me 4 es Lehen wis de- 


ſer vediy rejected, but that my Work® was of another 
kind. I have been told ſince, that it was from the 


p, this man had conceived the hope of forward - 
ing a Ship. This put me in mind of the trial, a ce- 
lebrated Gentleman made many years ago, to ſet a 
Boat going on the Rhine, by the effuſion of the water 
from ã tub on the ſtern, by a hole towards the prow. 

This was only a ſport. As for the Scotebman's work, 


one may eaſily ſee that it has nothing common with 


mine, but the thought of Gun powder. The follow- 
ing 3 will make it Kill more clear and ex- 
licit. na re ere en 
The Machine 1 am goi in to deſcribe; Weges an 
exploſion at every ſtroke of the Oars, which —— to 
demand too great expedition in the loading 2 
— — beg my reader to conſider, Iſt. his 
uicknefs may very -poſſibly be effected by the con- 
ruction of the machine; and, moreover,” 2dly. I 
hivEcomibed an amendment dn this fault, by means 
of which one exploſion of powder will occalion four, 
five, fix; or more ſtrokes in the Oars. This ſecond 
machine is" deſcribed in page 85 of my book"; 
but Ido not believe it very neceſſary.” Every one 
knows how quick a Pruſſian ſoldier is in loading his 
gun — though this operation is much 
more troubleſome, than — of the machine follow- 
ing, to which it is poſſible to add, and I myſelf cou 
a6 1 it, ſome improvement, ſuch as a Fire- lock 
Fig. XI RSOPis a braſs Cannon, the infide of 
which way be well poliſhed. - Its cavity ECOp, 
is termibated up in the 


by a circle that is ſcrewed 
extremitys has a round bore in OP, and inwar 
ſtrong Spring, in a ſpiral form, to break the temain- 
der: of the power H, — might other wiſe burſt the 


* bottom On the other fide of che Cannon; the cavity 


15 narrower to form — TEUC, che part ef 
AG | which 


1 een i 
"a TUBD, ought to be well ſcrewed; 


Iy. In that chamber is the ſerew Wa, by oi 
capacity is determined accordin on and. 2 
cumſtances of the Ship, after e Se ee EF 


is the touch hole, made in the ſhape of a funnel; 7 
opening miſt be large, as it ſerves alſo to fill wi 
powder the chamber PBEC. But, before it is fired, 
a turn of the ſcrew & will confine it to a Juſt extent, 
that it ſhould not ſpend too much power in 
firing. Hl is an iron ir ending \ in H, by a cylinder 
turned, which ſuits and fits the bottom of che cham- 
ber. When it reaches, by the NN "of fire, the 
end of the cannon, its ſtopped by the bottom 
' OP, and by the Spring, wacker any riſk 1 . its bu 
ing out, becauſe the openings NN that ſurround 
cannon, and which, taken together, have a larger 
ſurface than the natural opening at the bottom; Jeave 
a free paſſage to the of the fire. LMI is a bar 
tar croffes Hl, to bring back by Springs, or the 
ropes LK, MK, the Piſton HA exactly! ins CE, and 
even with" ſupport, which will be of 5 
weights K, of Springs known by experience. T 
granted, HI will go forward and back ward as fte 
as it may be poſſible for a man to load à cannon, and 
ji power I, will be applied in bending the Springs 
of ths Oars 1 have deſcribed above. And the Oars 
(ſave the deduction of the reſiſtances), will work on 
the water with all the power of the Powder. 
who know this power, and conſiders the implicity of 
this bee will not be afraid of an immoderate | 
ex Experience may eee it by the cat- 
80 of the Ship,” and the degree of ſwiftnels bie i- 
tends to beſtow.upon her. As a certain time will he 
regquiſite for the Spring to unbend. elpecially if the 
DOars are broad, as I would have them, the 805 HI 
vill be made ſo; that the Piſton may return imme- 


diately, in order that the N muy be migde dur- 
Tug een of the Q Vo awonen es: 


1 22 7] 


Ihen 1 ry phe agg? Ti * 
Sr up Fs di the-t ich-=hole,. 
240 RENE 


broader, a turning of the 
— ge i phe, ul 
penn t ip, reſiſt a ſtream, & contrary 
wind, and, in carrying-the whole to the utmoſt, be 
Te 40. give to tbe Ship. that kind e Wie 
compared to Horror, e Nu 
In 8 during a voyage mad cemtpen 
ways, haye the power of keeping the Oar in an ex- 
2 1 ſo as to f that Horror, upon an oc- 
„ It is to LY the Cannon muſt be 
and immo vable. „ mp. is its na- 
3 — muſt be the 2d * as a Ship as chat 
the Qars is inthe flern.. But the ſeamen may be pro- 


5 —— 

nil ther, with ſufficient Ageots and Machines to 
Ship. 1 might ſay 2 great many her 

"things about this matter, but this may-fufficicatly 

0 the wat and Certainty of e Work; which was 
pn Leroy mer neee 5 FO 


t it to their own conveniencies. 
* a Philoſopher or a Mechanic to fur- 


5 "is to be wiſhed any one had tried 10 know. re- 
FE 1 the, power of che Vapours of Boil: Lu 
2 marguis of Worceſter, who firſt diſcovered it, 
ba . and even Doctor Deſaguliers, ſeem to 
hae cogtented themſelves, with knowing that this 
ver WAS, . -without attempting the nice 
| 900 5 t were heceſſary to . 
to BYE; 007 not allowed me t0 ſatis 
: e dee in, dend 
18 77 r greats. And Fogg, ſelf. to diſcaver 
ug Lake, an: WIG of 4 it. a of 
0 wt | Ip. 


4 gal 
* 
da 


. 
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| o Ship... Experietde Experience alone may decide which with 
be the Aten, The leaſt 3 con. 
venient to ny that purpoſe 5 
or Vapours- 


| niſm it ma be « ghar ul 6a exp by hi Haan 2 


Fig. XI 0 this end here is the a 2 
+ ABFG is 4 under which is a ewa 

fife E: Wett 36 in E which e rife up 
= moment when it would-be dangerous, leſt the 
bit np ſhould burſt the machine. The cotcks A 4 
give notice when there is water enough in the 
Cones. This Copper ſupports the Pump OH:' 
There is in H a Cock KL; that opens or ſhuts the 
the communication between the Pump and Copper. 
The Cock has irs branch IA eon oe ide, und branch 
L on the other fide, both being elaſtick. Moreover 
the bar MN s Hxed in M, wich the ball Non tht 
top, and cutbrt# between K and Y by the rings. - In 
the Pump i; a Sucker, the Riff bar of Which turns 
in the extrem O, of a branch ieular on 
che croſs- ine ST. On another branch in Ris placed! 
the bar Ra, and on dhe croſs ST, is dhe branch: 
U, in which. the end of the bar UM, may be ſtopt 
with a Screw in à convement height. Q: a reſer- 
voir of cold water, that - is always full, to in 
P with 4 -ock alittle water on the Sucker, ande | py 
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is confideribte, and che Sucker has attmoft renched 
the top of the Pump. There is a great advantage in 

this , it quito Opans ur ſhuts the Cocks, and hen 
may be nο occalion for MAN. Then the ſpring dof: 
fieiently 1 will cura Cock KL, and bring N be- 
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yond the perpendicular, te help by a jerk. che intire 
ſhutting o the Cock... So KL ſtops the new Vapours | 
of the Copper. Bot at the ſame moment, this Cock 
is ſhut, the branch L opens the Cock of injection N 
x, through which there will be a little ſprinkling in- 
to the Pump, that will let looſe the Vapours. hen 
the Sucker falls, and the Spring IA is bent * 

and, bripging back the Ball N, opens again the ock ä 
KL, and ſhuts the Cock of inj jection x. - Then « every 
ching will be ready for — 4 ſtroke. In this mo- 
tion it is erde that * that bends the Oars wil 
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| CHAP. XXII 
Concluſion; wherein the Author ſhews that his Prin- 
ciples open a new and immenſe Career in Mecha- 
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ation of them, as did nat; oecuy to him; and; 
herein he invites, by the ſucceſs of his Inquiries, | 


thoſe whom Providence has laced, in more K. 
vourable circumſtances, . whom are be- 


ſtowed ice talents to ſe ch into the ſtudy of 
Nature, the Models o the moſt x rice ang. 
. 77 * 5 


3 "+ * . * 
= . *. &f + ee 4 
ww 4 

* 

* 

1 * 


#7 i # 


c (Omnia b 


4 8 — 3 
; | 
| I Fig X 
H 
Fg r | | 
i 7 | 
4 i! e | 
Ii | 
| \ 
| | 
| \ i 
* ö 
. / 
[i 
/ 
1 
"xn þ 
D 


m—_ 


© 


nn IF. 


Xx: 


” OOO 


11 


III 
__ 


- 
72 


44 
0 


— — 


— 
— — 
—.— 


— 


16 „ „„ „4 


5 Y 5 


ö g T 8 8 Mos | 
ed = aq Ad Yo . 
. E ͤ œͤm'¾T— . ²˙ ——Vœf eh 
a 8 2 B 825 | | 
3 N | 


* 
— — — 
—U—— << oo 222 Wv = —— .nl Go —— LO 2e—k— — 


* 


U | 
* , 

j 
7 , 

1 | 

1 ; " 

j 

1 

, 


ELM 


2 
——— 
— = 
— 
— 
—— 
— 
— 
— 

——— 
— 
— 


Aan 


- OT nm 


- 


- 
* 
* \. : 
— 

_—— 

— 

- 
- 
- 
, 


7 


EUnuuumounen 


Lemm 


r 


III 


Aae | 


1 
7 


4 


. 
- - 
A WAAY © 4 
1 d, 7 
| | 7 N ; | 
n : * 
Illu „ 
>» "_ +; 11 wa 7 
„ 0 * 
- 4 2 . » 
N P 
% > * 1 4 
* _- . \ 
. 
© y 8 22 


* 


— nn 
3 
= 1 2 


1 


— 


